In recent decades, fishing sustainability has been subject to intense international debate. Overfishing and contamination of the marine environment are elements that contribute to a reduction in fish stock and catches, often leading to declining income and employment, especially in rural areas. We present a sustainable fisheries model that promotes artisanal fishing while incorporating replacement rates of fish stock and actions that benefit the fishing industry. First, the sustainable fisheries model defines the guidelines and actions that may apply either together or independently, sequentially, or simultaneously, according to a defined budget. These concrete actions are quantified and incorporated into an environmentally extended input-output model to evaluate the economic impact on the Spanish fishing industry. The impact is complemented with an assessment of social impact (employment) and environmental impact (estimated reduction of CO 2 emissions).
Introduction
Global fisheries may underperform due to overfishing, harmful subsidies, and over-capacity [1, 2] . This condition is not sustainable either globally or at a regional level (Europe). Institutions, organizations, and governments are aware of the need to implement policies to ensure the sustainability of fisheries in the long term. In general, fishery policy has focused on large-scale fishing, resulting in a lack of knowledge on many biological, environmental, socioeconomic, management, and policy aspects of small-scale fisheries [3] . Small-scale fisheries could be an important source of income for some regions [2, 4, 5] , and are critical for livelihoods and food supply [6] , in addition to the employment of fishers and other workers in small-scale fisheries and related activities which provide vital supplements to livelihoods", especially in times of crisis [7] .
According to the Millennium Ecosystem Assessment, depletion of fish stocks is one example of a potentially irreversible change to an ecosystem that results from present unsustainable practices. The Code of Conduct for Responsible Fisheries developed in 1995 by the Food and Agriculture Organization (FAO) of the United Nations includes a set of recommendations for reducing the negative impacts of fishing activities on marine ecosystems [8] . Voluntary Guidelines for Securing Small-Scale Sustainable Fisheries (SSF) were developed in 2015 as a complement to the 1995 FAO Code [7] , and the SSF Guidelines are a fundamental tool to promote sustainable development in a strategic framework [7] .
In Europe, the "Green Paper" on a reform of the Common Fisheries Policy (CFP)" was adopted in 2009 to define objectives for ecological, economic, and social sustainability. The goal was to provide guidance in the short term and to ensure the sustainability of fisheries in the long term [9] . The Common Fisheries Policy (CFP), in force since 1 January 2014, offers the possibility of eliminating overfishing while providing a viable and environmentally sustainable alternative for the industry. From 2014 to 2024, Member States are required to apply regulations to repopulate fish stock, reduce the capacity Spain's entry into the European Economic Community in 1986 marked a turning point in employment in the industry. One of the main directives of the Common Fisheries Policy was the on-going decrease of the European fishing fleet capacity, to reduce the pressure on fishing resources. The fishing fleet capacity in smaller vessels (0 to 25 Kw) has decreased, 24% in the European Union, and almost 50% in Spain, whereas the fishing fleet capacity in larger vessels (2000 Kw or over) shows different trajectories. In the European Union, it increased by 58% and in Spain, it has decreased by 15% ( Figure 1 ). Spain's entry into the European Economic Community in 1986 marked a turning point in employment in the industry. One of the main directives of the Common Fisheries Policy was the ongoing decrease of the European fishing fleet capacity, to reduce the pressure on fishing resources. The fishing fleet capacity in smaller vessels (0 to 25 Kw) has decreased, 24% in the European Union, and almost 50% in Spain, whereas the fishing fleet capacity in larger vessels (2000 Kw or over) shows different trajectories. In the European Union, it increased by 58% and in Spain, it has decreased by 15% ( Figure 1 ). The Spanish fishing industry has not only been significantly reduced, but there has also been a major transformation from smaller to larger vessels with a greater capacity. Both processes have resulted in the destruction of fishing employment, especially in artisanal fisheries.
At an international level, there is a lack of attention on small-scale fisheries that manifests itself in "potentially misleading statistics", which may omit or substantially underreport small-scale fisheries data, and it´s possible that artisanal catches "are partly masking the decline in industrial catches at the global level" [25] .
The objectives of this study are, first, to design a sustainable fisheries model with different areas of action based on eight guidelines to be implemented during a ten years period (coinciding with the mandate of the Common Fisheries Policy); second, to quantify the actions and finally, assess the sustainability impact of this model. The methodology chosen is an impact analysis based on an extended input-output model that incorporates an environmental dimension by calculating the emissions eliminated, as well as meaningful details on the type of employment created and lost by the proposed action. This type of model is extensively used to analyze the impact in general. The research of [26] is an application to the fisheries sector in Galicia, a region in the north of Spain, using an input-output model to analyze the influence on the fishing industry and estimate the economic impact of a change in final demand in the industry, on the economy as a whole. This work performs a detailed analysis of the internal economic structure of the fishing industry, recording its interrelation with the rest of the Galician economy and the importance of overseas industries, and estimating the economic impact of an increase in final demand on the regional economy through exports.
The following section describes the actions proposed to move towards a sustainable fisheries model in line with the CFP and its strategic focus on traditional fishing and compliance with the rate of renewal of fish stock. We also estimate the investment required to implement the model during a The Spanish fishing industry has not only been significantly reduced, but there has also been a major transformation from smaller to larger vessels with a greater capacity. Both processes have resulted in the destruction of fishing employment, especially in artisanal fisheries.
The following section describes the actions proposed to move towards a sustainable fisheries model in line with the CFP and its strategic focus on traditional fishing and compliance with the rate of renewal of fish stock. We also estimate the investment required to implement the model during a period of ten years. Section 3 reviews traditional input-output methodology and describes three specific contributions of this study: differentiation between "traditional or artisanal" and "large-scale" fishing that enables identification of the different actions and effects on both subsectors, an extension of the economic impact model with an environmental vector that makes it possible to measure the changes in CO 2 emissions, and a distribution in employment that identifies the main features that would be contributed by the new employment model. The main results relating to the economic, environmental, and employment impact, resulting from the action proposed, are presented in Section 4. The final section presents the main conclusions.
Conceptualization and Identification of the Areas of Action of the Proposed Sustainable Fisheries Model
The conceptualization of fishing as "sustainable" commenced in an environmental context, but has since evolved and is now used in economic and social contexts. Sustainable fishing is often defined as fishing that can be maintained indefinitely without affecting the viability of the species caught or negatively affecting other species that form part of the ecosystem, or the fishing communities that depend on the industry. The general principles established by the Food and Agriculture Organization (FAO) Responsible Fishing Code of Conduct [27] , and its Voluntary Guidelines for Securing Sustainable Small-Scale Fisheries in the context of Food Security and Poverty Eradication' of the FAO, are central [7] to guarantee a sustainable fisheries model highlight the important contribution of traditional fishing to employment, revenue and a secure food supply and therefore encourage States to protect the rights of workers and fishers, especially those involved in traditional fishing, as well as to provide preferential access, if applicable, to traditional resources and fishing grounds in national waters. Some authors evaluate the ecological effects by comparing compliance with the code, and their results indicate that countries with higher levels of compliance with the FAO Code of Conduct in 2008 experienced an increase in fisheries sustainability from the 1990s to 2000s [8] .
Along the same lines as the SSF Guidelines, we establish a series of criteria for sustainable fishing, based on eight different areas related to the ecosystem: protection of susceptible species and habitats, maintenance of all types of species at acceptable levels, use of selective fishing methods, maintenance of biodiversity, reduction of energy and chemical products used, social, and economic responsibility and justice and the awareness of the origin of catches at all times throughout the chain.
Therefore, the concept of sustainable fishing is not currently limited to an environmental context but refers to a triangle that includes environmental, economic, and social sustainability. Under this framework, the sustainable fisheries model proposed and evaluated in this study is guided by SSF Guidelines and based on the correct application of the criteria passed by the CFP, with certain additional measures.
The proposed fishing model is comprised of a set of eight fundamental areas of action to encourage the transition towards a sustainable fisheries model. The work analyzes the impact of each area of action and its overall effects, as well as the combined impact of all the areas.
The initiatives proposed for the implementation of a more sustainable fisheries model are grouped as follows, and broken down into different areas of action:
(1) Support for traditional fishing:
Exclusive 12-mile reserve exclusively for traditional fishing. Support for a traditional fishing label. Support for the energy efficiency of fleets and improved communications systems (investment advice and subsidies). Support for fishing tourism. Potential strategic focus: business and entrepreneurial development, cultural tourism, development of human resources, environmental tourism, promotion, and development.
(2) Prohibition of trawling:
Progressive prohibition of trawling until its disappearance. Prohibition of certain purse seine fishing practices.
(3) Extension of the Marine Resources Network:
The proposed extension of the network to 35 new marine reserves covering a much larger area than at present. A viable and well-managed network of Protected Marine Areas covering at least 10% of the marine surface area. Development and promotion of different training, research, and tourism training activities that are compatible with the levels of protected reserves.
(4) The advance of deep-sea fishing towards sustainability:
Commitment to sustainable fishing using sustainability certification systems. Restriction of the number of deep-sea and distant water fishing vessels (prohibition of new vessels). Prohibition of importing fish without information on its origin or legal certification. Improved measures to supervise and control illegal fishing. Promotion of Marine reserves in international waters (prior studies, analysis, and promotion). Compliance with "framework" water policy regulations governing the correct treatment of wastewater (Directive 91/271/EC and Directive 2000/60/EC), especially in so-called sensitive areas. The lack of suitable treatment can cause substantial damage to the marine environment, as it facilitates the processes of eutrophication (excessive growth of algae that prevents the development of other living creatures).
The estimated investment in each area of activity was agreed upon with the different relevant stakeholders in the sector and based on previous equivalent public investment information from other sectors. The estimated budget to make the necessary investment in each area of action over a period of ten years, is shown in Table 1 .
The group of actions proposed requires a budget of 2725 million euros, of which the 50.5% for the control of marine coastal contamination forms part of the Ministry of Agriculture, Food and the Environment policy (Directive 91/271/EC and Directive 2000/60/EC in the "National Plan for Water Quality, Sewerage, and Treatment"). Of the remaining 49.5%, 28.3% would be used to extend the network of marine reserves and 17.7% to support traditional fishing. The other measures require very limited or inexistent public expenditure. Source: own data.
Methodological Approach
The impact of the sustainable fisheries model was calculated using an input-output (IO) analysis methodology. This type of analysis enables the measurement of impact on the economy as a whole, associated with a change in demand for goods and services in a particular sector. The IO analysis is frequently used as a tool to measure the economic impact of certain sectors on others. Through the linear model presented here, we have provided a quantitative tool for carrying out analysis on the necessary measures for the implementation of a sustainable fisheries model, subject to data availability.
This methodology has been used at an international level. For the U.S. fishing grounds of Westport (Washington) and Newport (Oregon), [28] built Social Accounting Matrices (SAM) to analyze their degree of dependence on fish stock, by developing economic dependence indexes. These dependence indexes are obtained using SAM and represent the percentage of GRP (Gross Regional Product) and total employment in the community resulting from the exports of such industries. The dependence indexes are equivalent to the percentage of total economic activity (measured in terms of GRP or employment) generated by the economic activity (in this case, exports) of a particular sector. The aim was to determine the dependence of the communities on marine resources, both economically (gross regional product) as well as in terms of employment, by estimating the effect on the economic activity generated by the exports of the respective industries, as well as in terms of employment, by estimating the effects on economic activity generated by the exports.
Also in the United States, for the State of Alaska, [29] used a general equilibrium model (GEM) to analyze the economic effects of three exogenous shocks on fishing: a reduction in the number of catches; increase in price and fuel, and a reduction in demand for seafood products; to estimate the impact on production, employment, added value, and household income.
Under the SAM framework for fisheries in the south-eastern region of Alaska, Seung used a Structural Path Analysis (SPA) to show how the variation in a sector of the fishing industry generated effects in different ways on the regional economy and to what extent these effects were amplified [30] . Based on the total economic impact measured by the multipliers obtained from input-output models, the SPA decomposes the regional multipliers and provides information on the ways or channels through which management action or an exogenous change produces effects. The author creates models for two scenarios that show, firstly, the impact caused by a change in the level of captures of certain species and, secondly, the impact caused by a change in demand for processed seafood products.
At a worldwide level, Dyck and Sumaila apply an input-output methodology to estimate the direct and indirect impact of marine fishing on the global economy [31] . In order to do so, they use a large database of economic flows developed by the Global Trade Analysis Project (GTAP), which includes a collection of input-output tables, with economic flows for 57 sectors and 113 regions throughout the world. In addition to estimating the gross revenue from fishing, they conclude that the indirect and induced impact of the sector is almost three times greater than its economic value.
These models provide valuable information that helps to identify not only the sectors and groups of stakeholders affected by the fishing industry but also the magnitude of the impact of the action affecting the sector. This information can help the planners of policy designs to guarantee the biological sustainability of fishing resources.
As noted, the objective of this study, in addition to data on the economic impact on the production and the number of jobs created by applying the measures, included two main issues affecting the sector-a section that analyses the characteristics of the new jobs created and an environmental section that quantifies the increase and decrease of CO 2 .
Database
The database was constructed according to the Input-Output Tables in Spain published by the National Institute of Statistics. One of the innovative contributions of this work is that fishing activity was divided into two subsectors-traditional fishing and large-scale fishing. To make this distinction, we used the Galician Input-Output Framework published by the Galician Institute of Statistics.
The only existing official data, those of the Galician fishing sector, have been taken as a reference. This aspect is assumable since Galicia is the first Spanish fishing region, and the Galician fishing sector represents more than half of the Spanish fishing sector. The distinction between traditional and large-scale fishing is based on the following:
Traditional fishing:
Coastal fishing: carried out by companies involved in traditional daily fishing, featuring techniques, such gathering seafood at sea and the use of pots. Seafood: units of production are groups of seafood companies that manage, control and plan the production process (pre-fattening, fattening, farming, and collection).
Large-scale fishing includes:
Coastal fishing: companies that perform their fishing operations with the aim of selling fresh products, comprised of catches from estuaries and along the coastline. Deep-sea fishing: industrial with a much larger radius of activity, even reaching fishing grounds such as the Gran Sol and Canary Islands-Sahara bank. Deep-sea fishing: companies that have a much higher average exceeding 500 GRT involved in deep-sea industrial fishing in waters such as the Falklands, the South West Atlantic and the Indian Ocean. Aquaculture: includes different activities involving the breeding of fish as well as mollusks, at installations on land, and using metallic structures placed at sea.
Based on the fishing industry breakdown, the sectors included for calculating impact are shown in Table 2 . Santero et al show detailed information about differences between sustainability fisheries (traditional, small-scale, or artisanal) and large-scale fisheries in Spain [32] . 
Input-Output Methodology
An input-output table (IOT) is a statistical basis that records the different sectors that make up the productive structure of a country or region. The data enables a detailed analysis of the dimensions of the economic sectors and, in our work, enabling us to breakdown the fishing sector into two subsectors, traditional, and large-scale fishing. It also enabled us to measure the impact in terms of production and employment of certain investment policies on different sectors. The main advantage of the methodology based on input-output tables is that it allows recording of the multiplier effect of the different inter-related sectors on a particular region.
Models using IOTs first appeared in work by [33] . They basically consist of a system of linear equations, each of which describes the distribution of the products of an industry in the entire economy [34, 35] . Currently, European Commission proposes the use of environmentally extended input-output tables and models as tools to identify priorities [36] , assess impacts and make strategic goals, such as eco-efficiency or decoupling environmental impact from operational growth.
The models are multi-sectorial linear models in which the productive sectors are expressed as linear functions of demand. Therefore, the total production of any sector could be expressed as the total transaction with the other sectors and the transactions carried out through final demand. This gives the following matrix equation:
D being an order matrix n × 1 (n is the number of productive sectors) that contains the final demand, X an order matrix n × 1 comprised of the total output of the sectors and A an order matrix n × n comprised of the average propensity of the productive sectors to spend.
Resolving the equation:
where (I − A) −1 is the Leontief matrix, in which each c ij element shows the change in the output of sector i if sector j receives an additional monetary unit from the final demand. The resulting vector X is the matrix that indicates the degree at which an exogenous injection into the system affects the total revenue of the sectors.
The expression (I − A) −1 includes all the impact on production when a change in final demand takes place. An increase in final demand in a sector will produce an increase in its production to cover the new level of demand which, in turn, will result in such sectors increasing its purchases from the other sectors and so on.
To obtain both the direct and indirect economic effects on the Spanish economy of the economic measures necessary to change the fishing model, the above expression is used and any variation in the revenue of the sectors (due to a change in final demand) is shown in a variation of the production vector, as described in the following equation:
Direct impact is considered as the impact on the areas of activity that directly receive the changes in final demand (which, in this case, we will quantify as the necessary investment to implement each of the eight areas of action comprising the proposed model) and indirect impact as the changes experimented by the other areas of activity that do not change their final demand (investment).
The input-output analysis also enables an estimate of the effects on employment of the changes in final demand, by constructing a diagonal matrix E that contains the employment generated in each sector per unit of its output,
where ∆Y E shows the increase or decrease in employment due to a change in final demand. The studies analyzing impact using an IOT traditionally express economic impact as GDP or GVA and the impact on employment. These results are normally presented per sector of activity. However, this study advances in the characterization of the employment generated by the investment in the proposed model. Based on the information available, taken from the Workforce Survey (National Institute of Statistics) and the Employment History Extract (Ministry of Labor and Social Security), on how the different areas of activity distribute employment according to the level of studies, gender, age ranges, and place of residence of the worker (urban or rural), the employment created or destroyed is broken down into each area of the characteristics identified. To do so, the following employment distribution matrices were constructed:
Two matrices, EDU 21×4 and AGE 21×4 , to distribute the variation in employment in each of the 21 areas of activity into four areas of education (compulsory primary and secondary education, professional training, pre-university studies, and other medium qualifications, and university studies) and into four age ranges (over 25, from 26 to 45, from 46 to 55, and over 55).
Two matrices, SEX 21×2 and RU_UR 21×2 , to distribute the variation in employment in each of the 21 areas of activity between men and women and urban and rural employment.
By pre-multiplying the matrices by an ∆E 21×21 matrix, that contains the vector of the variation in the diagonalized employment, we obtain the breakdown of employment created or destroyed, in each of the 21 areas of activity, according to the four criteria considered:
∆E·EDU shows the distribution of employment into four areas of education, ∆E·AGE shows the distribution of employment into four age ranges, ∆E·SEX shows the distribution of employment into men and women, ∆E·RU_UR shows the distribution of employment into urban and rural.
As mentioned above, in addition to economic impact and, as an innovation in this sector, we analyzed the environmental impact by calculating the direct and indirect impact of atmospheric emissions in each of the sectors analyzed. The CO 2 emissions data are taken from the Environmental Accounts of the National Statistics Institute, in particular, of the Air Emission Accounts by the branch of activity. For calculating the emissions associated with each subsector, traditional fishing and large-scale fishing, we took each subsector consumption on the sector, "Manufacture of coke, refined petroleum products, and nuclear fuel", assuming that the fishing sector emissions are mainly due to fuel consumption. This impact was obtained by pre-multiplying the Leontief inverse matrix by a the diagonalized vector of unitary coefficients of atmospheric emissions, EM, which shows the atmospheric emissions in a sector per unit of its output:
This enables the calculation of the direct and indirect changes in atmospheric emissions ∆Y EM in each area of activity of the sustainable fisheries model proposed.
Main Results of the Implementation of a Sustainable Fisheries Model
The calculation of the economic impact of the different strategic areas of action proposed is based on the identification of a set of activities within each action and an estimate of the related budget needs over a defined period of time. We then determine the direct impact of the activity on the production fabric, the sectors affected by the investment in each activity identified, and the direct and indirect impact on production and employment using the IO methodology, as described above, in addition to the environmental impact.
The results of the overall impact of the sustainable fisheries model proposed are shown in Table 3 . The economic impact throughout the period of ten years is specified as an increase in total production of approximately 4000 million euros, the net creation of more than 60,100 jobs, and a reduction in greenhouse gas emissions equivalent to 412,297 tons of CO 2 . Source: own data.
The area with the greatest economic impact is the control of contamination. The activities requiring investment in this area have an impact on the total production of approximately 2400 million euros and the creation of 32,300 new jobs in the 10-years period contemplated in the simulation. However, this is also in line with a negative result in terms of emissions, as it would produce an increase of more than 172,000 tons of CO 2 . On the other hand, the prohibition of trawling would involve a decrease of almost 740,000 tons of CO 2 .
The support for traditional fishing and the extension of the marine reserves are two other areas of action that also have highly positive effects in terms of total production (1364 and 1260 million euros, respectively) and employment (24,137 and 11,666 jobs, respectively).
The prohibition of trawling would imply a loss of 1179 million euros and approximately 9000 jobs, both in fishing as well as other related sectors during the decade studied.
Sectorial Impact of a Sustainable Fisheries Model
The overall results appearing above are shown in detail per sector of activity in Table 4 . Traditional fishing-with an increase in sectorial production of 574 million euros and 20,478 new jobs-would be the sector most benefited by the transition towards a sustainable fisheries model. On the other hand, the prohibition of trawling has a negative impact on the large-scale fishing sector, due to its importance in large-scale Spanish fishing. Thus, the impact on large-scale fishing, according to the estimates carried out, is calculated as a loss of some 795 million euros in sectorial production and close to 7000 jobs. However, the reduction in industrial fishing will give rise to a decrease in greenhouse gases of 672,510 tons of CO 2 . Other than the fishing industry, the most affected sectors by the action proposed to move towards a sustainable fisheries model are the Services not aimed at promoting sales, which are basically public services-with an increase in production of approximately 1702 million euros and the creation of 29,160 jobs during the decade (Table 5) , and the Other services sector (financial, corporate services to other companies, cultural, and leisure, etc.)-in which production would increase by 1092 million euros, and 7418 new jobs would be created. Services aimed at promoting sales and the tourism sector (trade, restaurants, and catering) are other sectors that would benefit significantly from the sustainable fisheries model, especially in terms of employment. SSF Guidelines shows than in many places, there is a high dependence between artisanal fisheries and other sectors like tourism, agriculture, industry, etc. [7] . In fact, "if fisheries have a long-term future, it will be as local activities, embedded in a blue economy, the complement of a green economy on land" [12] .
With regard to environmental impact, considered as CO 2 emissions, the most significant variations are the heavy decreases in emissions resulting from reduced large-scale fishing and the increases from the energy, transport, and communications sectors (123,747 and 28,926 tons, respectively, over the decade subject to this study). 
Characterization of the Employment Created
The combined effect of support for traditional fishing, the prohibition of trawling, the extension of the marine reserves network, compliance with biological optimums, and the other activities proposed would clearly have a positive effect on the recovery of fish stock and the profitability of fishery activities, with the relevant increase in direct employment in the sector. Employment could reach 28.4% at the end of the period, which would mean the net creation of 13,597 jobs in the sector. In the fishing industry, just as important as the number of jobs is the type of jobs created or destroyed, given that it is the characteristics of employment where the contribution of fishing to social sustainability lies, especially in rural areas.
The results obtained indicate that the adoption of a sustainable fisheries model would also have highly positive effects in terms of social sustainability ( Table 5) :
It would enable the net creation of some 12,886 jobs in the sector for workers with compulsory primary or secondary levels of education (18, 395 in traditional fishing and −5508 in large-scale fishing). The number of young people under the age of 25 employed in the sector is 1,191 and for people between 26 and 45, over 7000, which would result in more young people working in the fishing industry and traditional fishing communities in rural areas. It is calculated that the number of women employed in the sector would increase by 4795, also with a highly positive effect on the demographic growth of rural areas that depend upon traditional fishing. Finally, the proposed fishing model would generate approximately 11,615 new jobs in the fishing industry for people that live in rural areas.
These results are in line with the considerations of the SSF Guidelines on the social development, employment, and decent work [7] . Considering the employment created in the overall economy and not only in the fishing industry, it can also be said that the transition towards a sustainable fisheries model would enable the creation of employment (Table 5) :
With a gender balance, given that it is estimated that 47.3% of the new jobs would be held by women. Highly polarized per level of studies, given that 40.4% would be held by workers with compulsory primary and secondary education and 32.9% by workers with university studies. Mainly focused on the intermediate age range, from 26 to 45 years of age (55.4% of the new jobs would be held by people in this age range). Balanced with regard to the place of residence of the workers, as it is calculated that 51.5% (almost 31,000) would reside in a rural area, whereas urban workers would represent 48.5%.
Discussion and Conclusions
The results obtained constitute an essential tool for decision-making, as they enable us to answer questions such as what would be the cost in terms of employment of gradually eliminating trawling? What type of employment would be created by supporting traditional fishing? How many jobs would be held by women and young people? How many would be held by people living in rural areas? What would be the extent of the CO 2 emissions linked to the construction of the necessary infrastructure to improve the quality of coastal waters?
The use of an input-output model has allowed estimating the economic, social, and environmental impact from Spanish fisheries. Based on the simulation, it has been shown the economic impact in terms of production and employment and environmental impact in terms of CO2 emissions throughout the period of ten years. Reducing the environmental impact by minimizing CO 2 emissions should be added as an aim [5] . The results reveal that comparatively more job opportunities would be created because of leisure and tourism to young people, women, and people with medium and high qualifications. This contribution gives a clear guideline for sustainable fishery management and for the development the country's economic status.
The combined action would make the Spanish fishing industry 100% sustainable and also increase economic production by 4000 million euros, as well as creating more than 60,100 jobs and also enabling better preservation of our seas and coastlines and greater reserves.
According to the technical estimate made in this project, the necessary budget to carry out the transition towards a sustainable fisheries model is 2725 million euros over the entire decade. The annual effort in advancing towards a sustainable fisheries model (around 135 million euros per annum) is practically the same as the amount allocated in the latest Operating Program to action 1, "Measures for the adaptation of the Community fishing fleet" (133 million euros per annum), which has basically been used to reduce the number of vessels, mainly in the traditional fishing sector.
The net creation of employment, especially in the traditional fishing sector, would enable a gradual incorporation throughout the decade of a substantial number of women into the job market (around 4800), as well as young people (around 1200) and workers in the intermediate age range (around 7000), increasing the diversity of employment in the sector and establishing these groups of workers in the area. In fact, it is expected that the majority of new jobs created in the sector will be held by people that live in rural environments (11, 615) . These new jobs´characteristics are complying with the recommendations of SSF Guidelines [7] . In addition, some of the measures contemplated, such as the plan to promote fishing tourism or the training and leisure activities linked to marine reserves, will allow a significant diversification of local economies, especially in rural fishing areas. The diversification of the local production fabric will improve levels of competitiveness and the creation of jobs in areas other than fishing (around 19,400) and for people with medium and high qualifications. It will substantially strengthen demographic growth in coastal areas linked to fishing.
Therefore, it can be expected that the transition towards a sustainable fisheries model will improve the situation of vulnerability that currently exists in fishing communities, by contributing more employment to the fishing sector, more employment to other activities related to leisure and tourism services and more employment opportunities for young people, women, and people with medium and high qualifications.
The results of the impact analysis carried out show that the investment and expense required to move towards a sustainable fisheries model, as well as the new training, leisure, and tourism activities, will also have highly positive effects on the entire economy, not only in the area of fishing. Outside the fishing industry, this impact during the decade of reference is specifically calculated as an increase in sectorial production of around 4187 million euros, with the creation of more than 46,500 jobs. These results could be in population ecology and focus on the dynamics of organizational populations in terms of changes in the composition of employment, resources, and other aspects of organizational behavior [37] .
The sector that would receive the majority of the benefits would be the public sector, as it would be required to make substantial investments and take charge of new functions relating to the different areas of action and, particularly, the control of coastline contamination and extension of the marine reserves network.
Other sectors that will benefit are the Other services sector, which includes consulting, technical assistance, and research services; the Services aimed at promoting sales (education, health, sewerage, management of natural environments in other activities performed by the private sector), as well as services relating to tourism (Trade, restaurants and catering).
The results of this impact analysis are clearly positive for both the fishing industry as a whole, as well as other areas of economic activity. They show that the proposed action would have a very limited cost and that in only one decade would be able to reverse a large part of the negative effects of the current fisheries model; retain people in rural coastal areas; benefit groups of people with difficulties in obtaining employment, such as young people and women; and open up new business opportunities, such as fishing tourism. Accordingly, the core objective of sustainability assessment of our proposal model would confirm delivering net gains with a positive contribution to global sustainability [22] .
The primary limitation of these static models is their starting point, the reference year of the input-output table, which could invalidate them for predictions, in case of significant changes in technical-economic relations included in the table. However, given that the input-output tables are the result of solid statistical progress carried out by the different institutions to build such updated tables, we carry out medium-term analysis (<10 years), thus we can consider the assumption of structural permanence as valid. Recently, the integration of nonlinear dynamic modeling with an IO analysis has been suggested [38] , especially if the interest of research is related to the longer-term (>10 years). These techniques would be interesting to extend this paper in the future.
